Objective: Ultrasound-guided core renal biopsies were performed in children to describe the accuracy of this technique and compare it with the other techniques. Methods: Forty-six children, aged 9 months to 13 years, were biopsied with 14 G and 18 G Trucut needles, using a real-time ultrasound sector scanner. Results: Adequate biopsy samples were obtained from 88.2 and 86.9% of the biopsy procedures with 14 G and 18 G Tru-cut needles, respectively. No major complications were encountered. Minor complications were also minimal and seen in only 3 of our patients who were managed conservatively. Conclusion: Ultrasound-guided Trucut renal biopsy is a safe and efficient method for performing renal biopsies in pediatric patients. The use of small needles (18 G) would reduce the complication rate while allowing retrieval of sufficient tissue for histological diagnosis.
Introduction
Percutaneous renal biopsy was first reported in 1934 [1] . Subsequent developments were mainly focussed on localizing the kidney rather than modifying the method of obtaining the tissue. During the last several years various techniques for localizing the kidney for percutaneous biopsy have been described [2] . We used two sizes of Tru-cut needles, 14 G and 18 G, with ultrasound guidance to perform biopsies in infants and children. Our institution is the only pediatric nephrology referral center for the country serving a population of about half a million children below 0-2  5  3-6  17  7-12  16  13-16  2   Total  40 Male: n = 22; female: n = 18. G  18 G   2  3  3-6  7  10  7-12  8  8  13-16  0  2   Total  17  23 the age of 15 years as per the 1995 census [3] . In this study we describe the accuracy of this technique and compare it with other techniques.
Patients and Methods

Patients
During a period of 2 years, from September 1996 to August 1998, 41 ultrasound-guided kidney biopsies were performed on 40 children who were referred from the Nephrology and Pediatric Departments of the Mubarak Al-Kabeer Teaching Hospital Kuwait. These were 22 males and 18 females. Their ages ranged from 9 months to 13 years. Five children were less than 2 years, the youngest being 9 months old. Seventeen children were between 3 and 6 years old, 16 were between 7 and 12 years old and 2 were 13 years old (table 1) . The indications (table 2) for the biopsy were systemic lupus erythematosus (SLE), 7 cases; microscopic hematuria with proteinuria, 6 cases; gross hematuria alone, 1 case; nephrotic syndrome, 23 cases; and acute renal failure, 3 cases, of which 1 case presented with nephrotic syndrome and renal failure. Biopsies were performed on uncooperative infants and children. Biopsies were not performed in the presence of bleeding diathesis. One patient who had features of a coagulation defect (prolonged prothrombin time and activated partial thromboplastin time) was given fresh frozen plasma infusion and vitamin K before the biopsy procedure.
Procedure
The children were made to lie prone with a small bolster under their abdomen to fix the kidneys. Precautions were taken to maintain their airways and breathing, and intravenous sedation was given whenever required. The back was cleaned and draped, and sterile coupling jelly was applied. The kidneys were scanned to ensure that the renal poles were clearly visible. The left lower pole was usually chosen unless contraindicated. After infiltrating the subcutaneous tissues with local anesthetic, Tru-cut biopsy needles with a 3-, 4.5-or 6-inch-long cannula, and a 20-mm specimen notch were used (Baxter Tru-cut biopsy needle). The needle has an inner notch component and an outer sheath. The needle tip was advanced under real-time monitoring till it reached the cortex of the kidney. Two cores were usually obtained. The size of the needle was usually selected according to the weight and body size of the child (table 3) . The children were then transferred to the ward on a trolley with instructions to have complete bed rest for 24 h. They were watched for gross and microscopic hematuria, vital signs, and abdominal pain and distension for 24 h. Monitoring was performed initially every 15 min for 1 h, every 30 min for 2 h, and then hourly. A repeat ultrasound was done to check for any perirenal hematoma the next day or earlier if indicated by a drop in the hemoglobin level.
Results
Diagnostically adequate tissue for biopsy was obtained in 40 out of 41 biopsy procedures. In 1 patient the procedure was repeated after 1 week. The total number of glomeruli per biopsy varied from 5 to 41 with the 14 G Tru-cut needle, and 6-20 glomeruli with the 18 G needle. The mean number of glomeruli obtained was 17.3 and 12.8 with 14 G and 18 G needles, respectively (table 4). Biopsies were sent for light microscopy, electron microscopy and immunofluorescence.
Complications
There were no major complications and none of the children required hospitalization for biopsy-related complications (table 5) . One 3-year-old child had macroscopic hematuria which disappeared in 24 h and was managed conservatively. No blood transfusions were required. Two patients developed flank pain and ultrasound revealed a small perinephric hematoma. Both abated on conservative management.
Discussion
Renal biopsy is a difficult procedure in children because of the smaller size of the kidneys and children cannot cooperate with the procedure [4, 5] . The pediatric kidneys are more mobile compared with the adult kidneys [4] . It is imperatively necessary to have the child immobile during the procedure which can be achieved with sedation or general anesthesia. Clinical complications after renal biopsy include gross hematuria, large hematomas, severe pain, infection and arteriovenous fistulas. Macroscopic hematuria is reported between 7% [6] and 11-12% [7, 8] . In our series there was no case of macroscopic hematuria that required treatment or any other major clinical complication. There was no indication of any internal hemorrhage. A small perirenal hematoma was observed in 2 (5%) of our patients. Other authors [9] also reported a low incidence of this minor complication, though other minor complications like local pain or discomfort are not uncommon [6] . In patients with coagulation defects the risk of postbiopsy bleeding can be reduced by fresh frozen plasma infusion and vitamin K. Various sizes and types of needles have been used by different authors [4, 10, 11] with the aim to minimize bleeding complications. We used 14 G and 18 G Tru-cut needles with exact positioning of the needles under ultrasound guidance and found both equally safe and effective with no major complication. A similar observation has been reported by other authors using needles of identical gauges [5] . The adequacy of the biopsy material also compared favorably with other reports in the literature [6, 7, 12] regardless of the technique used [5, 13] .
Conclusion
We conclude that the use of Tru-cut needles under ultrasound guidance is a safe and an efficient method for performing renal biopsies in pediatric patients. The use of smaller (18 G) needles would reduce the complication rate while allowing the retrieval of sufficient tissue for histological diagnosis.
